The Y641C mutation of EZH2 alters substrate specificity for histone H3 lysine 27 methylation states.
Mutations at tyrosine 641 (Y641F, Y641N, Y641S and Y641H) in the SET domain of EZH2 have been identified in patients with certain subtypes of non-Hodgkin lymphoma (NHL). These mutations were shown to change the substrate specificity of EZH2 for various methylation states of lysine 27 on histone H3 (H3K27). An additional mutation at EZH2 Y641 to cysteine (Y641C) was also found in one patient with NHL and in SKM-1 cells derived from a patient with myelodisplastic syndrome (MDS). The Y641C mutation has been reported to dramatically reduce enzymatic activity. Here, we demonstrate that while the Y641C mutation ablates enzymatic activity against unmethylated and monomethylated H3K27, it is superior to wild-type in catalyzing the formation of trimethylated H3K27 from the dimethylated precursor.